In the related research article, entitled "Identification of novel triazole-based nicotinamide phosphoribosyltransferase (NAMPT) inhibitors endowed with antiproliferative and antiinflammatory activity" [1], we reported the in vitro hepatic metabolism data for compounds 30c, 48b, and 31b (here named as E5, A6, and T1), in comparison with the reference compounds GPP78 and FK866 [1 e3]. In this article, we retrieved the available data about the hepatic microsomal stability and metabolites structural characterization of the entire library of triazole-based NAMPT inhibitors, also implementing the given information with data regarding aqueous solubility and CYP inhibition. Compounds are divided in subclasses based on the hydrolytic resistant groups replacing the amide function of GPP78 [1, 2] .
Data
For our novel class of triazole-based nicotinamide phosphoribosyltransferase (NAMPT) inhibitors, data on metabolic stability and metabolite profiling in rat and human liver microsomes are presented. Besides, compounds are ranked in terms of kinetic aqueous solubility. For three selected compounds (A6, E5, T1), identified in the related research article as potent inhibitors of NAMPT, CYP inhibitory activity has been determined. Table 1 lists the chemical structures and the in vitro hepatic metabolism data collected for a panel of triazole-based NAMPT inhibitors previously tested in terms of cytotoxicity (SH-SY5Y cell line) and inhibitory activity on NAMPT [1e3] . Compounds are presented in classes based on the modification of the tail group and classified as follows: A e inverse amides (A1-A6), E e ethers (E1-E7), C e carbamates (C1eC3), U e ureas (U1eU3), S e sulfonamides (S1eS3), others (the amine N1 and the bis-triazole T1).
In vitro metabolic stability and metabolite structural characterization

Examples of the LC-ESI-MS
n data acquired alongside with the chemical structures of the revealed metabolites are reported in the supplementary material S1, S2.
A -Inverse amides
Compounds A1-A6 showed a variable substrate depletion, ranging the residual substrate from 21% (A3) to 62% (A5) in rat liver microsomes (RLM) incubations, and from 72% (A1) to 92% (A5) in human liver microsomes (HLM). A5 resulted slightly more stable in both species respect to A6 suggesting that the C6 aliphatic linker might enhance the microsomal stability. Compounds A3 and A4 bear a benzene ring embedded in the aliphatic linker. While A4 underwent a similar depletion compared to A6, A3 resulted less stable toward microsomal oxidation (only being the residual substrate 21% in RLM and Specifications Table   Subject area Drug Discovery More specific subject area ADME investigation in Drug Discovery Type of data Value of the Data The data provided in this article aim interpreting how the structural changes, made to explore the biological activity of a novel class of triazole-based NAMPT inhibitors, might influence their metabolic stability and aqueous solubility. Both issues might impact on their pharmacokinetic. This article would help the reader to outline, from the ADME point of view, the potential but also the limitation of our novel triazole-based NAMPT inhibitors, previously described in the related research article. This article provides useful data for further development of compounds potentially active toward extracellular NAMPT where, suitable pharmaceutical properties (e.g. solubility), are required.
78% in HLM) thus suggesting that the insertion of a benzene ring adjacent to the amide function might increase the susceptibility to metabolism. Both the presence of a biphenyl pyridine (A1) or a methyl substituent on the biphenyl moiety (A2) could represent a metabolic soft spot. Although the presence of an additional site, theoretically prone to undergo microsomal N-oxidation, the metabolic stability of A1 did not substantially change in comparison to A6. Conversely, for A2, beside the abundant pyridine N-oxide (A2-m3) and the aliphatic hydroxylated (A2-m1) metabolites, LC-ESI-MS n analysis revealed the presence of an additional intense ion (m/z 470) related to the biphenyl hydroxymethyl metabolite A2-m2, whose fragmentation gave rise to an intense fragment ion at m/z 452 attributable to the loss of water (see supplementary material S2 for mass spectral data and metabolites structure).
In our previous investigation (where the presence of the pyridine N-oxide metabolite for compounds A6 and E5 was confirmed synthetizing the reference compounds) [1] , and in this work, we noticed that for all the compounds the chromatographic peaks related to the pyridine N-oxide metabolites eluted at a retention time close to that of the parent compounds.
E -Ethers
Among the seven inhibitors of NAMPT bearing the ether function, E5 showed a quite low metabolic stability being the residual substrate 31% and 49% after RLM or HLM incubation respectively. Lengthening the aliphatic linker of one (E6) or two (E7) carbon atoms, the corresponding compounds resulted less stable in RLM (14e16% residual substrate) than in HLM (61e84%) thus suggesting the occurrence of interspecies differences. The introduction of a benzene ring in the aliphatic linker (compounds E3 and E4), increased the metabolic stability both in RLM and HLM incubations. Similarly to the amide A2, the introduction of a methyl substituent on the biphenyl moiety (E2) strongly reduced its metabolic stability, especially in RLM being 8% the residual substrate. We reported in supplementary material S2 the spectral data for compound E3.
C -Carbamates
Carbamates C1eC3 showed an overall good stability. Also, for carbamates, lengthening the hydrocarbon chain of one unit, (compound C3) did not change the metabolic stability in RLM but increased it in HLM incubation with respect to C1. LC-ESI-MS n analysis of carbamate derivatives demonstrated that the involved metabolic pathways were: pyridine N-oxidation, aromatic and aliphatic hydroxylation, and the additional hydrolysis of the carbamate function. Indeed, when C1eC3 were incubated in liver microsomes without activating the mixed-function oxidase system by NADPH, all the compounds experienced a small substrate depletion due to the formation of the hydrolytic metabolites. However, the carbamate hydrolysis only occurred in a limited extent, especially in HLM where the residual substrate after incubation in the absence of NADPH ranges from 87 to 95% (Table 1) . See supplementary material S2 for C3 mass spectral data.
U -Ureas
Overall, compounds U1 and U3 resulted more stable than the corresponding carbamates toward microsomal metabolism. Once again, the presence a C7 aliphatic linker (U2) promoted the microsomal oxidation with respect to U1, whereas the metabolic stability is increased by the insertion of a benzene ring in the paraffinic linker being the compound U3 metabolized very little. Spectral data for compound U1 are reported in supplementary material S2. Ureidic compounds underwent aromatic and aliphatic hydroxylation, whereas no hydrolytic products have been detected.
S -Sulfonamides
Sulfonamides S1-3 showed similar metabolic stability ranging the residual substrate from 60% to 76% and 78%e84% respectively in RLM or HLM incubations. We reported in supplementary material S2 the mass spectral data for S3. Beside to pyridine N-oxidation and carbon hydroxylation, oxidative Ndealkylation (metabolite S3-m1) occurred as additional metabolic pathway.
Others
Amine N1 metabolism involved the following pathways: pyridine N-oxidation, hydrocarbon tail hydroxylation and, similarly to sulfonamides, oxidative N-dealkylation. LC-ESI-MS n data for N1 were reported in supplementary material S2 whereas metabolic data of T1 were already provided in the related research article [1].
Apparent kinetic aqueous solubility data
As summarized in Fig. 1 , only the compounds A1 and A5 gave kinetic solubility values similar to those of both the target concentrations (200 and 500 mM), demonstrating their aqueous solubility in this range. Differently, since their minor solubility, both FK866 and the other triazole-based NAMPT inhibitors, gave solubility values in the 3.13e200 mM concentration range (see experimental section).
Moreover, since the impossibility to obtain a consistent calibration curve even in the range 3.13e200
mM, for compounds E6, E7, E4 and E3 the apparent solubility was not determined indicating their very limited aqueous solubility. Inverse amides with a paraffinic linker (e.g. A5, A6) showed approximately a two/three-fold increase of aqueous solubility than compounds with a benzene ring embedded in the linker (A3, A4). A significant increase of aqueous solubility was observed both by replacing the biphenyl moiety with biphenylpyridine (A1 vs A6) or shortening to six carbon atoms the paraffinic linker (A5 vs A6). Overall, despite their lower intrinsic aqueous solubility, esters, carbamates, ureas, and sulfonamides, followed the same trend. The double triazole T1 (considered the isostere of amide A6) showed a reduced kinetic solubility (67 mM) with respect to its counterpart A6 (201 mM). This confirmed our previous findings about the negative contribution of the triazole nucleus to the aqueous solubility [4] .
CYP inhibition
In Fig. 2 , we reported the CYP inhibition data for our most active NAMPT inhibitors, namely: A6, E5, and T1 compared to FK866 [1] evaluated as their potential to inhibit the aminopyrine N-demethylase (AND) activity over a concentration range of 1e100 mM [5] .
FK866 showed a mild AND inhibitory activity only at 100 mM concentration while, the tested NAMPT inhibitors, have been demonstrated to be more potent CYP inhibitors yet at 1e10 mM concentrations.
Inverse amide A6 showed the greatest AND inhibitory activity compared to ether E5 and bis-triazole T1; however, A6 approximatively exhibited double aqueous solubility compared to E5 and T1 (Fig. 2) possibly reflecting enhanced AND inhibitory effect compared to the other compounds. Moreover, with the aim of maximizing the solubility of the tested compounds in the assay media so reducing differences in activity due to their insolubility, we added to the incubation mixtures both a cosolvent (acetonitrile) and a surfactant (Tween 80) (see experimental section).
Experimental design, materials, and methods
Metabolic stability in rat and human liver microsomes
In vitro metabolic stability was evaluated using the same procedure and materials reported in the related research article [1] .
Briefly, the standard incubation (0.5 ml final volume), was carried out in a TRIS-HCl buffer (50 mM, pH 7.4) containing 3.3 mM MgCl 2 , 1.3 mM b-NADPNa 2 , 3.3 mM glucose 6-phosphate, 0.4 Units/ml glucose 6-phosphate dehydrogenase, 5 ml of acetonitrile (1% of total volume), and the substrate (final concentration of 50 mM). After pre-equilibration of the mixture, an appropriate volume of rat (RLM) or human (HLM) microsomal suspension was added to give a final protein concentration of 1.0 mg/ml. The mixture was shaken for 60 minutes at 37 C. Each incubation was stopped by the addition of 0.5 ml of ice-cold acetonitrile, vortexed and centrifuged at 12,500 rpm for 10 min. The supernatants were analyzed by LC-UV to evaluate the metabolic stability, which was expressed as % residual substrate (mean of two replicates) with respect to control incubation without microsomes. Substrate depletion below 5% was considered not significative. Metabolite structural characterization was performed by LC-ESI-MS analysis. The chromatographic conditions are reported in the supplementary material S1.
Kinetic aqueous solubility
The apparent aqueous solubility was determined by a filtration-based assay previously described [5] and using MultiScreen® Solubility filter plates (Merck) [6] .
Calibration protocol: Five calibrators (500, 200, 50, 12.5, and 3.13 mM) for each compound were made by dilution of a 10 mM DMSO stock solution in an 80:20 PBS/acetonitrile mixture maintaining the level of DMSO at 5%. The plate was covered and then gently shaken at room temperature for 30 min, centrifuged at 2800 rpm (1600 g) for 10 min, and the absorbance of 200 ml per well aliquots were measured at 260 and 280 nm using a multiplate reader (Victor3V, PerkinElmer). For each compound, if the standard calibration curve is linear (in the range of 3.13e500 mM and at least at one of the two wavelengths) with a coefficient of determination (absorbance vs concentration) r 2 greater than 0.85, aqueous solubility can be determined at the 500 and 200 mM target concentrations. Conversely, if r 2 was only greater than 0.85 in the range of 3.13e200 mM, solubility can be determined at the 200 mM target concentration. Solubility filter plate: Solutions (nominal concentrations 500 and 200 mM) in PBS (pH 7.4) were prepared in a MultiScreen® solubility 96-well filter plate by dilution of a 10 mM DMSO stock solution for each compound to be tested. Samples were covered and gently shaken at room temperature for 90 min. The plate was then filtered, and 160 ml per well of filtrate were diluted by adding 40 ml acetonitrile.
The absorbance of the diluted filtrate was measured at 260 and 280 nm. Data analysis: The filtrate concentration (mM) was determined by dividing the absorbance by the slope of the calibration curve and multiplying by a factor of 1.25 to account for dilution with acetonitrile prior to the absorbance measurement. All determinations were performed in duplicate and all calculation performed with a Microsoft Excel® electronic spreadsheet.
CYP inhibition
Aminopyrine N-demethylase activity (AND) was determined by detecting the amount of formaldehyde produced by RLM according to the procedure described in reference [7] . The incubation was carried out in Tris-HCl buffer (50 mM, pH 7.4) supplemented with 150 mM KCI and 10 mM MgCl 2 . The incubation contained 2 mM aminopyrine, acetonitrile (1% final volume), Tween 80 (0.8 mg/ml), and 1.0 mg/ml of RLM in a total volume of 0.5 ml. Increasing concentrations (1e100 mM) of FK866 and the tested compounds A6, E5, and T1 were added to the incubation mixture to inhibit AND activity. After 3 min pre-incubation at 37 C, the reaction was initiated by adding the NADPH-regenerating system (1.3 mM b-NADPNa 2 , 3.3 mM glucose 6-phosphate, 0.4 U/ml glucose 6-phosphate dehydrogenase) and carried out at 37 C for 15 min with moderate shaking. The reaction was then quenched by addition of 0.25 ml of 10% (w/v) cold TCA solution. After centrifugation at 12,500 rpm for 10 min, a 650 ml aliquot of the protein-free supernatant was treated with 325 ml of Nash reagent and incubated in a water bath at 37 C for 40 min. The absorbance of the resultant solution was determined at 412 nm, subtracting the blank sample absorbance (without NADPH-regenerating system). The concentration of formaldehyde was calculated (nmol/min/mg) by comparison with a standard curve prepared from commercially available formaldehyde solution freshly standardized by iodometric titration. All incubations were performed in triplicate.
Nash reagent: 3.75 g ammonium acetate, 50 ml glacial acetic acid, and 75 ml acetylacetone were dissolved in 25 ml deionized water. The solution was freshly prepared and used for one day only.
